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Background: Obesity has become a great problem all over the world. We repeatedly screened
to find an effective food to treat obesity and discovered that rosehip extract shows potent anti-
obesity effects. Investigations in mice have demonstrated that rosehip extract inhibits body
weight gain and decreases visceral fat. Thus, the present study examined the effect of rosehip
extract on human body fat in preobese subjects.

Methods: We conducted a 12-week, single-center, double-blind, randomized, placebo-
controlled study of 32 subjects who had a body mass index of =25 but <30. The subjects were
assigned to two random groups, and they received one tablet of placebo or rosehip that contained
100 mg of rosehip extract once each day for 12 weeks with no dietary intervention. Abdominal
fat area and body fat percent were measured as primary outcomes. The other outcomes were
body weight and body mass index.

Results: Abdominal total fat area, abdominal visceral fat area, body weight, and body mass
index decreased significantly in the rosehip group at week 12 compared with their baseline
levels (P<<0.01) after receiving the rosehip tablet intake, and the decreases in these param-
eters were significantly higher when compared with those in the placebo group. Additionally,
body fat percent tended to decrease compared with the placebo group and their baseline level.
Moreover, the abdominal subcutaneous fat area was significantly lower in the rosehip group
than in the placebo group at week 12 after the initiation of intake (P<<0.05). In addition, there
were no abnormalities, subjective symptoms, and findings that may indicate clinical problems
during the study period.

Conclusion: These results suggest that rosehip extract may be a good candidate food material
for preventing obesity.

Keywords: tiliroside, obesity, dietary supplement, randomized clinical trial, Rosa canina L.,
weight loss

Introduction
Obesity is one of the most important diseases and has become a global health problem.
It is caused when a balance between energy intake and expenditure is lost and is charac-
terized as a state of increased body weight by excessive lipid accumulation in the white
adipose tissue.! Hypertrophied fat cells can increase a risk of type 2 diabetes associ-
ated with insulin resistance. Obesity can cause dysbolisms such as hyperlipidemia,
hypertension, and arteriosclerosis, and these disorders can induce fatal cardiovascular
diseases.? Therefore, the prevention and improvement of obesity, particularly decrease
of visceral fat is important in the control of these metabolic diseases.

Various functional foods or natural components have been recently developed for
preventing or improving obesity as the alternative means of lifestyle improvement or
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medical treatment for obesity. As the result of our screening,
we found that tiliroside, a major rosehip seed constituent, has
fat metabolism acceleration and glucose clearance improve-
ment effects.’?

Rosehip, the whole fruit of Rosa canina L. belonging to
the family Rosaceae, is popular all over the world. In Europe
and America, rosehip is processed widely into jam and juice,
used as a vitamin C supplement, in cosmetics, and as a folk-
lore drug in the form of tisane.** The functional capacities
of rosehip includes efficacy on diuresis, as a laxative, and as
treatments for gout and rheumatism.®’ There have also been
reports of several effects including antioxidative,® anticold,
and anti-inflammatory actions,’ inhibitory effects on metabo-
lism of arachidonic acid and formation of cyclooxygenase 1,
cyclooxygenase 2, and leukotriene B4, suppression of
inflammation and cancer cell proliferation attributable to
anticomplementary effect,'’ antibacterial action and sup-
pression of experimental nephrolithiasis,'? melanin produc-
tion inhibition,' and antidiarrheal action using a methanol
extract of rosehip leaves.!* Large-scale clinical studies have
confirmed the efficacy of rosehip in treating human knee
joint arthropathy.'s

It is well known that rosehip contains an abundance of
vitamin C and polyphenols.'¢ Especially, tiliroside, a major
glycosidic flavonoid isolated from rosehip seed, has a variety
of pharmacological activities, eg, an anticomplementary
effect,!” a hepatic protection action,'® an anti-inflammatory
and antioxidative action,' an inhibitory effect on the
depression of expression of insulin-like growth factor-1 and
hypoxia-inducible factor-1 due to oxidative stress,?® and an
antibacterial action.”!

Recently, the antiobesity effects of rosehip have been
clarified by in vitro and in vivo studies. Ninomiya et al
showed that an 80% aqueous acetone extract of the whole
fruit of R. canina L. significantly suppressed body weight
gain and prevented increases in the visceral fat in nonobese
mice without any changes in diet intake.’ They also reported
that tiliroside upregulated the expression of peroxisome
proliferator-activated receptor oo messenger RNA in the liver.
We showed that an aqueous ethanol extract of rosehip inhib-
ited lipid accumulation in adipocytes using 3T3-L1 cells and
diet-induced obese mice.?? Andersson et al reported that rose-
hip juice decreased the systolic blood pressure and plasma
cholesterol levels in obese subjects.”> However, no clinical
trials have evaluated the antiobesity effects of rosehip.

Obesity is defined by the World Health Organization
classification as a body mass index (BMI) =30 kg/m?, where
a person with a BMI = 25 kg/m? but <30 kg/m? is classified

as preobese.? In addition, based on the diagnostic criteria
for obesity provided by the Japan Society for the Study of
Obesity in 2011, an abdominal visceral fat area =100 cm? is
an important factor in obesity-related metabolic disorders.?
In the present study, we targeted preobese subjects and
confirmed the antiobesity effects of rosehip extract, where a
reduction in the abdominal body fat area and body fat percent
were the primary outcome.

Materials and methods

Study design

A single-center, double-blind, randomized, placebo-controlled
study was designed to evaluate the efficacy of rosehip extract.
All experiments conformed to the Helsinki Declaration
(adopted in 1964 and amended in 2008) and were conducted
under the control of the principal investigator. The study pro-
tocol and all related documents were approved by Miyawaki
Orthopedics Clinic Institutional Review Board. Appropriate
explanations were provided to the subjects for important
factors including the study purpose, contents, methods, and
predicted adverse reactions. Informed consent was volun-
tarily obtained from each subject in writing. The study was
performed in Fukuhara Clinic in Eniwa, Hokkaido, Japan,
from August 2011 to December 2011.

Subjects

In total, 152 subjects agreed to participate in the study, who
were paid volunteers enrolled by the New Drug Research
Center Inc. (Previously known as: New Drug Development
Research Center Inc.), and 32 subjects (16 males and
16 females) who met the following inclusion and exclusion
criteria were selected by screening (Figure 1, Table 1). The
32 subjects were assigned to two equal groups to avoid bias
related to sex, BMI, and body fat percentage.

Materials

Rosehip extract (Rosehip Polyphenol EX™, Morishita Jintan
Co, Ltd, Osaka, Japan) comprised an aqueous ethanol extract
of rosehip containing its seeds, dextrin, and cyclodextrin. This
extract contains not less than 0.1% of tiliroside. The rosehip
tablet contained 100 mg of rosehip extract and excipients,
and the placebo tablet was indistinguishable from the rosehip
tablet. The compositions and nutritional contents of both the
tablets are shown in Table 2.

Study schedule and measurements
All subjects received one rosehip or placebo tablet once a
day for 12 weeks by chewing, and they visited the clinic for
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Assessed for eligibility (n=152)

Exclusion (n=120)

Did not meet the inclusion criteria (n=120)

Enroliment
A,
Randomized (n=32)
Allocated to placebo (n=16) Allocated to rosehip (n=16)
Allocation Received placebo tablet (n=16) Received rosehip tablet (n=16)
Did not receive placebo tablet (n=0) Did not receive rosehip tablet (n=0)

y y
Follow-up Lost to follow-up (n=0) Lost to follow-up (n=0)

A A
Analysis Analyzed (n=16) Analyzed (n=16)

Figure | Flow diagram through the phases of the study.

assessments and measurements at the start of intake (WO0)
and on the 4th (W4), 8th (WS), and 12th week (W12). The
subjects were allowed to drink only water after 9 pm on the
day before the visit for examinations. During the study period,
the subjects were not permitted to use medical products or

Table I Inclusion and exclusion criteria for the selection of study
participants

Inclusion criteria

BMI: = 25.0 kg/m?, and < 30.0 kg/m?

Sufficient understanding of the study purpose and methods,
and predicted adverse reactions

Voluntarily agreed to participate in the study in writing
Exclusion criteria

foods with lipid-lowering or body fat-reducing actions, and
we instructed the subjects not to change their life patterns
greatly compared with that before the initiation of the study.
All subjects were assessed to determine their physical
parameters (body weight, body fat percentage, BMI, body
temperature, blood pressure, and heart rate), hematological
parameters (white blood cells, red blood cells, hemoglobin,
hematocrit, and platelets), blood biochemical parameters
(total protein [TP], albumin, albumin/globulin ratio, aspartate

Table 2 Composition and nutritional content of test foods

Serving size: | tablet

(1,500 mg)
History of drug allergy Placebo Rosehip
Excessive smoking habit, alcohol addiction, and markedly
irregular eating habits Composition
Significant impediment of liver function or renal function Rosehip extract (mg) 0.0 100.0
Surgical history of the gastrointestinal tract region including gastric Maltitol (mg) 933.0 833.0
resection, gastro-enterorrhaphy, and intestinal resection Dextrin (mg) 150.0 150.0
Donated 400 mL blood within 12 weeks before the intake Crystalline cellulose (mg) 135.0 135.0
of the test food, 200 mL blood within 4 weeks before the intake Citric acid (mg) 100.0 100.0
of the test food, or donated blood components (donation of plasma Lemon juice (mg) 50.0 50.0
components and thrombocyte components) within 2 weeks before Lemon flavoring (mg) 30.0 30.0
the intake of the test food Others (mg) 102.0 102.0
Works until late in the evening and irregular shift workers Nutritional content
Pregnant women or women who are nursing or planning Energy (keal) 4.35 4.55
for pregnancy within 6 months Protein (g) 0.002 0.002
Judged as ineligible to participate in the study by an investigator Carbohydrate (g) 1.361 1.353
Abbreviation: BMI, body mass index. Fat (g) 0.077 0.081
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aminotransferase, alanine aminotransferase, y-glutamyl
transpeptidase, fasting blood sugar, total cholesterol, high-
density lipoprotein cholesterol, low-density lipoprotein
cholesterol, triglyceride, uric acid, urea nitrogen, creatinine,
Na, K, Cl, and Ca), urinalysis (urine protein, urine glucose,
urobilinogen, bilirubin, ketone body, occult blood, specific
gravity, and pH), and abdominal visceral and subcutaneous
fat areas. All biochemical analyses were performed in Daiichi
Kishimoto Clinical Laboratory Co, Ltd (Hokkaido, Japan)
using the automatic analyzers XE-2100 (Sysmex Corp,
Hyogo, Japan) for hematological analysis, JCA-BM8060
(JEOL Ltd, Tokyo, Japan) for blood biochemical analysis,
and AX-4280 (Arkray, Inc., Kyoto, Japan) for urinalysis.

Dietary record and physical activity

To determine the energy intake and consumption, we col-
lected meal survey slips where the subjects described their
food content and the number of steps counted by a pedometer
for 3 days prior to each visit at W0, W8, and W12, and we
analyzed the data according to the procedure described by
Maki et al.?® Based on the meal records, a nutritionist cal-
culated the energy intake and the amount of carbohydrates,
fat, and proteins consumed. The energy consumption was
calculated as the sum of the basal metabolic rate and kinetic
energy. The basal metabolism is usually calculated as the
“basal metabolism standard value X body weight”, but in this
study, because the basal metabolism becomes excessive in
obese subjects, it was calculated using the ideal body weight
based on the height. Further, based on the assumption that the
kinetic energy was 3.3 metabolic equivalents for males and
3.0 metabolic equivalents for females, the energy consump-
tion (kcal) was calculated by multiplying the walking time
from the number of steps by the kinetic energy (metabolic
equivalents), body weight, and 1.05 (kcal/kg/h).?

Physical assessment

Body weight was measured using the normal method, and
BMI was calculated as body weight/height>. Body fat per-
centages were determined using body composition analyzer
(TBF-310, Tanita Corp, Tokyo, Japan). Computed tomog-
raphy (CT) scans were performed using a CT-W450 CT
scanner system (Hitachi Medical, Tokyo, Japan). Abdominal
body fat areas (subcutaneous and visceral fat areas) were cal-
culated based on an abdominal CT scan image using visceral
fat measurement software (Fat Scan™ Ver. 3.0, N2 Systems
Inc., Osaka, Japan). The total fat area was calculated as the
sum of the subcutaneous and visceral fat areas. To consider

the risk of radiation exposure in subjects, CT scans were
performed only on W0, W8, and W12.

Safety assessment

The subjects entered their subjective symptoms in a subject
diary. At W0, W4, W8, and W12, the investigator conducted
a medical interview with the subjects based on the subject
diary and the health status of the subjects was examined by
auscultation and percussion. Body temperature, blood pres-
sure, and pulse were measured at W0, W4, W8, and W12,
and hematology tests, blood biochemical examinations, and
urinalysis were performed at W0, W8, and W12.

Statistical analysis

Mean values and standard deviations of each datum were
calculated for each group. A paired #-test was used to com-
pare the data before and after the intake within a group. The
confirmation of homoscedasticity between the placebo and
the rosehip groups was conducted using the F-test. If the
homoscedasticity was verified, a Student’s f-test was used,
whereas Welch’s #-test was used for comparisons if the vari-
ances were unequal. In addition, a signed rank sum test was
used for intergroup comparisons of the semiquantitative urine
values before and after the intake, and Wilcoxon’s rank sum
test was used for comparisons between the placebo and test
food groups. A P value less than 5% was considered to be
significant. Statistical analysis was performed using Microsoft
Excel® 2003 (Microsoft Corp, Redmond, WA, USA) and
SAS®9.1.3 Foundation (SAS Institute, Cary, NC, USA).

Results

The test food intake rates for the placebo group and the rose-
hip group at 12 weeks were 99.5% and 99.6%, respectively.
No subject left during the study period, and no outliers were
observed for any parameter. Thus, all data were subjected
to statistical analysis.

Table 3 shows the background data for the subjects. The
abdominal total fat and abdominal visceral fat areas were
somewhat higher in the control food group compared with
the test food group; however, no significant difference was
observed between the two groups (P=0.32 for the abdominal
total fat area and P=0.21 in the abdominal visceral fat area).
In addition, there were no significant differences between
the two groups in terms of the other parameters. Table 4
represents the energy intake and consumption, which was
calculated based on the number of steps counted and the
basal metabolism. No significant intragroup and intergroup
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Table 3 Characteristics of the subjects at baseline

Placebo group Rosehip group

(n=16) (n=16)
Age (year) 50.6+13.7 50.1£9.2
Height (cm) 161.51£7.84 161.81+7.62
Body weight (kg) 70.01+8.36 70.31£6.19
Body fat percent (%) 31.34+4.93 30.56+6.96
BMI (kg/m?) 26.78+1.53 26.84+1.37
Abdominal fat area (cm?)
Total 305.35+59.45 286.61+44.46
Subcutaneous 200.39+61.95 197.94+56.45
Visceral 104.96+34.24 88.67+36.96
SBP (mm-Hg) 132.28+17.75 137.03+20.08
DBP (mm-Hg) 80.84+9.89 83.91+14.29
FBS (mg/dL) 88.7£10.7 83.9+7.7
Cho (mg/dL)
Total-Cho 205.1+25.7 210.1+25.7
HDL-Cho 60.3£11.6 55.8+9.2
LDL-Cho 126.8+23.6 137.4+21.8

Notes: Values represent the mean = SD. There were no significant differences
between the groups.

Abbreviations: BMI, body mass index; Cho, cholesterol; DBP, diastolic blood
pressure; FBS, fasting blood sugar; HDL, high-density lipoprotein; LDL, low-density
lipoprotein; SBP, systolic blood pressure; SD, standard deviation.

differences were observed; thus, there were unlikely to have
been any major changes in the lifestyles of the subjects dur-
ing the study period.

The results of the physical assessment of the placebo
group and the rosehip group are shown in Table 5. The mea-
surement values at W12 were compared with those at W0,
which showed significant decreases in the body weight and
BMI in the rosehip group; the decreases in the body weight
and BMI were significantly larger at W12 in the rosehip group
than in the placebo group. Moreover, at W12, the body fat
percentage was lower in the rosehip group compared with
that in WO, but the difference was not significant. At W8 and
W12, the abdominal visceral fat area in the rosehip group
significantly decreased compared with the area at W0, and
the decrease in the area at W12 was significantly larger than
that in the placebo group. However, at W12, the abdominal
total fat area in the rosehip group was significantly lower

than that at W0, where the decrease was significantly larger
than that in the placebo group. In contrast, there was no sig-
nificant intragroup variation in the abdominal subcutaneous
fat area, but the decrease in this area in the rosehip group at
W12 was significantly larger than that in the placebo group.
Further, blood pressure was measured using an automated
sphygmomanometer, and pulse rates were measured at the
same time as the blood pressure. The results of the measure-
ment are also shown in Table 5.

The blood biochemical parameters, hepatic functional
markers, fasting blood sugar, and serum lipids, which are
cardiovascular disease risk factors, and other parameters,
were measured (Table 6). In the rosehip group, TP (W8),
fasting blood sugar (W38), high-density lipoprotein cho-
lesterol (W12), and systolic blood pressure (W4) changed
significantly from WO, but the variations were within the
normal physiological range.

In the rosehip group, the following adverse events were
recorded: common cold in four cases, headache in four cases,
pyrexia and cough in two cases each, and sore throat, congested
nose, loss of appetite, and abdominal pain in one case each.
Furthermore, the adverse events observed in the placebo group
were common cold in five cases, headache in three cases,
pyrexia/cough in one case, and abdominal pain in one case.
All these events were transient, and there was no observed
aggravation due to the continuous intake of the placebo and
the rosehip tablet in each group. There were no clinically
problematic abnormalities or findings according to the physical
assessments, blood biochemical and hematological parameters
(Table 7), urinalysis (Table 8), and the medical interview by the
investigator, which included auscultation and percussion.

Discussion

The World Health Organization published diagnostic criteria
for a syndrome called “metabolic syndrome™ in 1998, and
there have been extensive subsequent discussions/reviews
on these diagnostic criteria.”® Metabolic syndrome is a state
that combines the risk factors of high blood sugar, high blood

Table 4 Changes in energy intake and energy consumption after the daily intake of placebo or rosehip

Group wWo w8 wi2
Energy intake (kcal) Placebo 2,098.78+480.92 1,920.00+499.58 1,953.31+409.77
Rosehip 1,954.731£386.26 1,881.11+458.54 1,856.84+354.58
Energy consumption (kcal) Placebo 1,480.57+188.14 1,516.07£199.13 1,497.07+209.55
Rosehip 1,501.12+152.12 1,490.68+175.76 1,498.37£155.34

Notes: Values represent the mean + SD. There were no significant differences between the groups. Energy intake was calculated based on the meal survey slips. Energy

consumption was calculated by multiplying kinetic energy (the walking time calculated from the number of steps), body weight, and coefficient (1.05).
Abbreviations: SD, standard deviation; WO, start of the intake; W8, 8th week; W12, 12th week.
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Table 5 Changes in physical assessment parameters after the daily intake of placebo or rosehip

Group Wo \ £ w8 wi2
Body weight (kg) Placebo 70.01+8.36 70.75+8.01% (0.74+1.05%) 70.50£7.82 (0.49£1.11) 69.75+8.30 (—0.26+1.34)
Rosehip 70.31£6.19 70.33+£6.25 (0.01+0.83%) 69.71£6.43 (—0.60£1.21%) 68.91£6.51% (—1.40+1.52%+#)
Body fat Placebo 31.34+4.93 31.1545.15 (—0.19+1.65) 30.92+5.28 (-0.42+2.00) 31.08+5.40 (-0.26+1.54)
percentage (%) Rosehip 30.56+6.96 30.48+6.86 (—0.08+1.68) 30.2947.17 (-0.28+2.44) 29.5616.16 (—1.00£1.88)
BMI (kg/m?) Placebo 26.78+1.53 27.06+1.38 (0.2810.41%) 26.97+1.36 (0.19+0.42) 26.68+1.55 (—0.10+0.51)
Rosehip 26.84£1.37 26.84£1.39 (0.01£0.32%) 26.62%1.45 (—0.22+0.47%) 26.30+1.52% (—0.54+0.59%#%)
Abdominal total Placebo 305.35+59.45 Not measured 304.15+£60.79 (—1.20+11.84) 307.44+60.73 (2.09£15.51)
fat area (cm?) Rosehip 286.61+44.46  Not measured 279.73£51.68 (—6.88+17.85) 268.13+55.78" (—18.48123.02%+7)
Abdominal Placebo 200.39+61.95 Not measured 199.52+61.30 (—0.87£8.99) 203.64+62.25 (3.24+13.42)
subcutaneous fat Rosehip 197.94+56.45 Not measured 197.05+57.65 (—0.89+15.76) 188.72+53.72 (-9.23£17.70%)
area (cm?)
Abdominal visceral Placebo 104.96+34.24  Not measured 104.63+37.64 (—0.33£10.05) 103.81+32.21 (—1.15£10.15)
fat area (cm?) Rosehip 88.67+36.96  Not measured 82.68+37.05% (-5.99+5.55%) 79.41£34.92+%% (=9.26+10.72%%)
SBP (mm Hg) Placebo 132.28+17.75 129.63+£16.48 131.66+18.04 129.53£17.31
Rosehip 137.03+20.08 129.25+17.05% 132.44+15.54 133.28+13.03
DBP (mm Hg) Placebo 80.84+9.89 78.69t11.14 79.69£11.09 78.88+12.39
Rosehip 83.91+14.29  80.72£12.29 81.09£12.89 82.53+11.18
HR (bpm) Placebo 66.25+8.64 67.69+9.86 68.03+10.64 67.75+10.43
Rosehip 65.03£9.23 67.50£11.54 66.34£9.43 65.38+7.66

Notes: Values represent the mean =+ SD. Figures in parentheses represent the changes from WO for each group. There were significant differences between the groups
according to the Student’s t-test or Welch’s t-test (*P<<0.05; **P<<0.01). In addition, there were significant differences from the WO for each group according to the paired

t-test (“P<0.05; *P<0.01).

Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; HR, heart rate; SBP, systolic blood pressure; SD, standard deviation; WO, start of the intake; W4, 4th

week; W8, 8th week; W12, |12th week.

pressure, and hyperlipidemia due to visceral fat type obesity
(visceral fat obesity/abdominal obesity). Study groups in var-
ious countries have reported that the cardiovascular disease
risk is increased in subjects with metabolic syndrome.?!
Frequent attempts have been made to lower the risk of
cardiovascular diseases by decreasing visceral fat in studies
of obese subjects. The “VACATION-J study” of Japanese sub-
jects showed that an increase in visceral fat heightened the risk
of cardiovascular diseases.*? In addition, a direct correlation
was reported between decreased visceral fat and improvement
in cardiovascular disease risk factors, including high blood
pressure, hypo-high-density lipoprotein cholesterolemia,
hyper-low-density lipoprotein cholesterolemia, hypertrig-
lyceridemia, and fasting hyperglycemia.*® Czernichow et al
reported that abdominal obesity rather than BMI is related to
death risk due to cardiovascular diseases.’** Matsushita et al
conducted a study of 6,292 Japanese subjects (5,606 males
with a mean BMI of 24.1 kg/m? and 686 females with a mean
BMI of 23.0 kg/m?), which confirms that the abdominal vis-
ceral fat area is a better index of metabolic syndrome than the
abdominal subcutaneous fat area and waist circumference.*
In an analysis of the effects of rosehip on cardiovas-
cular disease risk factors, Andersson et al showed that a
rosehip supplement suppressed the progression of diabetes
in C57BL/6J mice and that downregulation of the lipogenic

program in the liver was one of the mechanisms related to
this effect.’ They also examined the effects of rosehip juice
on cardiovascular disease risk markers for type 2 diabetes
and circulatory diseases using a randomized, double-blind,
crossover method with obese human subjects.?

Based on the reports described earlier, we planned and
conducted a clinical study to determine the antiobesity
effects of rosehip extract. Obtained results suggest that
rosehip extract could lead to weight loss, reducing the risk
of cardiovascular disease.

The rosehip extract used in this study is commercially
available as a functional food ingredient named “Rosehip
Polyphenol EX”, which includes =0.1% tiliroside as an
active component. Prior to starting the study, we confirmed
that tiliroside content in the rosehip extract was 0.12%. We
showed that an aqueous ethanol extract of rosehip inhibits
lipid accumulation in the adipocytes.?* In addition, Ninomiya
et al administered 0.1-10 mg/kg of tiliroside to mice for
2 weeks and observed the suppression of body weight gain,
decreased amount of visceral fat, and they also found that per-
oxisome proliferator—activated receptor messenger RNA was
upregulated in the liver of tiliroside-administered mice.? Fur-
thermore, Goto et al demonstrated that tiliroside stimulates
fatty acid oxidation in obesity model KK-AY mice.’” These
reports indicate that the antiobesity effects of rosehip extract
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Table 6 Changes in blood biochemical parameters after the daily intake of placebo or rosehip

Standard range Group wWo w8 wi2
TP (g/dL) 6.5-8.2 Placebo 7.1940.25 7.29+0.33 7.2310.24
Rosehip 7.18+0.31 7.31£0.36* 7.1940.33
Albumin (g/dL) 3.7-55 Placebo 4.2610.24 4.2410.28 4.19£0.31
Rosehip 4.341+0.17 4.2610.17 4.2610.19
A/G ratio 1.30-2.00 Placebo 1.464+0.161 1.407+0.198% 1.389+0.189%
Rosehip 1.55140.232 1.42610.218% 1.478+0.217#
AST (U/L) 1040 Placebo 20.6+3.9 20.6£5.0 20.4+4.8
Rosehip 20.4+4.0 21.345.3 21.2+4.6
ALT (U/L) 5-45 Placebo 21.1£10.0 21.1£11.0 21.3£135
Rosehip 22.848.2 22.249.2 23.619.9
v-GTP (U/L) M: 79 Placebo 39.4+21.9 39.7+23.9 39.1+24.0
F: 48 Rosehip 28.9+27.7 25.6£17.6 24.4+16.0
FBS (mg/dL) 70-109 Placebo 88.7+10.7 87.319.5 88.9+7.9
Rosehip 83.917.7 87.4+8.2% 86.5+8.5
Total-Cho (mg/dL) 150-219 Placebo 205.1425.7 205.2+24.7 207.8+26.7
Rosehip 210.1+25.7 209.6+25.7 213.14£30.9
HDL-Cho (mg/dL) M: 40-80 Placebo 60.3%11.6 57.3£11.0 6241122
F: 40-90 Rosehip 55.8+9.2 56.8+9.8 58.6£10.27
LDL-Cho (mg/dL) 70-139 Placebo 126.8423.6 127.1£22.3 128.4+26.1
Rosehip 137.4+21.8 132.8121.7 136.4127.2
TG (mg/dL) 50-149 Placebo 100.9+36.8 106.3£31.9 101.1£32.1
Rosehip 94.9+39.2 101.7+38.8 98.4+38.1
Uric acid (mg/dL) M: 3.6-7.0 Placebo 5.26x1.11 5.01£1.02 5.18+0.92
F:2.7-7.0 Rosehip 5.21£1.12 5.05+0.99 5.09+1.20
Urea nitrogen (mg/dL) 8-20 Placebo 13.44+2.53 12.88+2.40 14.26+3.77
Rosehip 14.59+2.77 14.40+3.64 14.31+3.76
Creatinine (mg/dL) M: 0.65-1.09 Placebo 0.693+0.120 0.668+0.133 0.674+0.102
F: 0.46-0.82 Rosehip 0.649+0.158 0.649+0.139 0.649+0.155
Na (mEq/L) 135-145 Placebo 140.0£1.0 139.8£1.0 140.1%1.6
Rosehip 140.7£1.1 140.7£1.0* 140.8+1.2
K (mEg/L) 3.5-5.0 Placebo 4.23+0.22 4.13+0.32 4.1610.35
Rosehip 4.1240.36 4.1610.29 4.09+0.21
Cl (mEg/L) 98-108 Placebo 102.6£1.6 101.7£1.7% 102.5+2.0
Rosehip 103.4£1.9 102.6+2.4 103.1+1.7
Ca (mg/dL) 8.2-10.0 Placebo 9.08+0.38 8.79+0.45% 8.84+0.33%
Rosehip 9.09+0.36 8.89+0.34% 8.88+0.27%

Notes: Values represent the mean + SD. There was significant difference between the groups according to the Student’s t-test (*P<<0.05). There were significant differences

from WO for each group according to the paired t-test (*P<<0.05; *#P<<0.01).

Abbreviations: A/G, albumin/globulin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; Cho, cholesterol; F, female; FBS, fasting blood sugar; y-GTP,
Y-glutamyl transpeptidase; HDL, high-density lipoprotein; LDL, low-density lipoprotein; M, male; SD, standard deviation; TG, triglyceride; TP, total protein; WO, start of the

intake; W8, 8th week; W12, 12th week.

or tiliroside depend on the inhibition of lipid accumulation in
adipose tissue and the stimulation of fatty acid oxidation. The
rosehip tablet used in this study contained 0.1 mg of tiliroside
in one tablet. Thus, we expect that tiliroside contributed to
the reduction of visceral fat by the rosehip extract, and its
effective dose seems very low.

The autonomic nervous system (ANS) participates in the
regulation of energy metabolism, and it plays an important
role in body weight maintenance.’®* ANS activity can
be quantified based on the power spectral analysis of the
heart rate variability.**4! A preliminary study showed that

the rosehip extract stimulates ANS activity and tends to
increase the fat utilization at rest and during exercise based
on power spectral analysis of the heart rate variability and
an analysis of expired gas in 25 healthy male and female
adults. In addition, the visceral fat is more reactive than the
subcutaneous fat to lipolysis by catecholamine.*>* In the
present study, the abdominal visceral fat area was reduced
earlier than the subcutaneous fat area. Hence, it is possible
that the fat combustion effect induced by enhanced ANS
activity is involved in the body fat-lowering effect of the
rosehip extract.
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Table 7 Changes in hematological parameters after the daily intake of placebo or rosehip
Standard range Group wWo w8 Wi2
WABC (/uL) 3,500-9,700 Placebo 5,488+1,178 5,939+1,255 6,035%1,593
Rosehip 5,831%1,940 5,443x1,664 5411£1,416
RBC (x10%/uL) M: 438-577 Placebo 486.4128.8 488.1+27.3 484.9+27.2
F:376-516 Rosehip 476.2+32.6 476.4+31.0 478.4+32.0
Hb (g/dL) M: 13.6-18.3 Placebo 14.76+1.13 14.79+1.25 14.66x1.11
F: 11.2-15.2 Rosehip 14.45+1.14 14.47+1.12 14.38+1.15
Ht (%) M: 40.4-51.9 Placebo 44.88%3.11 45.19£3.10 4431+2.74%
F: 343452 Rosehip 43.87+2.73 44.02+2.72 43.79+2.90
Plt (x10*/uL) 14.0-37.9 Placebo 23.90+5.28 25.18+6.76 24.45+5.67
Rosehip 23.2315.34 25.3316.19% 23.53+4.87

Notes: Values represent the mean £ SD. There were significant differences from WO for each group according to the paired t-test (*P<<0.05; *#P<<0.01).
Abbreviations: F, female; Hb, hemoglobin; Ht, hematocrit; M, male; Plt, platelets; RBC, red blood cells; SD, standard deviation; WBC, white blood cells; WO, start of the

intake; W8, 8th weelk; W12, 12th week.

It is well known that the body weight and body fat mass
are affected by the daily diet and exercise regimens. Thus,
we monitored the energy intake and consumption of the
subjects, but there were no major changes in the lifestyles of
the subjects during the study period. Therefore, the changes
detected in the present study were attributable to the rosehip
extract, rather than lifestyle changes.

The safety of rosehip extract has already been demon-
strated by a single-dose toxicity test, a 30-day repeated-dose
toxicity test, and an Ames test (unpublished data). In this
study, the results of the safety outcomes, subjective symp-
toms, and medical assessments demonstrated that no serious
adverse events were caused by the test food during the study

period. Furthermore, rosehip extract does not interact with
nifedipine, a cytochrome P450 3 A substrate, according to a
pharmacokinetics study in rats (unpublished data). However,
a previous study reported that rosehip fruit juice delayed the
peak time required to attain the maximum blood concentra-
tion (7' ) and there was a 16% decrease in the area under
the blood concentration—time curve with paracetamol.*
Thus, the rosehip extract is generally recognized as safe,
but care should be taken when patients who are receiving
medication also use rosehip.

In conclusion, the results of the present study demonstrate
that rosehip extract may be useful as a supplement to safely
reduce abdominal visceral fat in preobese subjects. Therefore,

Table 8 Changes in urinalysis parameters after the daily intake of placebo or rosehip

Standard Group wWo w8 Wwi2
range - t + - t + - t +
Urine protein -)-(=) Placebo 15 0 | 14 | | 14 | |
Rosehip 15 0 | 16 0 0 16 0 0
Urine glucose -)-@) Placebo 16 0 0 16 0 0 16 0 0
Rosehip 16 0 0 16 0 0 16 0 0
Urobilinogen (%) Placebo 0 15 | 0 16 0 0 16 0
Rosehip 0 16 0 0 16 0 0 16 0
Bilirubin ~) Placebo 16 0 0 16 0 0 16 0 0
Rosehip 16 0 0 16 0 0 16 0 0
Ketone body =) Placebo 16 0 0 16 0 0 16 0 0
Rosehip 16 0 0 16 0 0 16 0 0
- * + 2+ 3+ - * + 2+ 3+ - * + 2+ 3+
Occult blood -) Placebo 14 | 0 0 | 14 | 0 0 | 14 | 0 0 |
Rosehip I5 0 0 0 [ 15 | 0 0 0 13 | | | 0
Specific gravity ~ 1.008—1.034 Placebo 1.0161+0.0078 1.0159+0.0086 1.0149+0.0088
Rosehip 1.0159+0.0063 1.017140.0076 1.0171+0.0062
pH 4.8-7.5 Placebo 6.13+0.89 6.3410.94 5.91+0.71
Rosehip 6.13+0.72 6.4110.93 6.28+0.88

Notes: Urine protein, urine glucose, urobilinogen, bilirubin, ketone body, and occult blood: Values indicate the numbers of subjects. The symbols indicate the degree of
each item: —, negative; , false-positive; +, positive (mild); 2+, positive (moderate); 3+, positive (serious). Specific gravity, pH: values represent the mean £ SD. There were

no significant differences between the groups.

Abbreviations: SD, standard deviation; WO, start of the intake; W8, 8th week; W12, 12th week.
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it is anticipated that rosehip extract will reduce the risk of

cardiovascular disease.
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